Protein structure prediction has been a heuristic science. From Monte Carlo fragment assembly, decoy clustering, selection, to refinement and consensus, there is no unified model or theory governing the complete process. We present a new idea that results in a unified and powerful theory for this problem. In particular, we design a simple position-specific hidden Markov model to model the protein folding process. Our new framework naturally repeats itself to converge to a final target, conglomerating fragment assembly, clustering, target selection, refinement, and consensus, all in one process. Our initial implementation of this theory converges to within 6Å of the native structures for 100% decoys on all 6 standard benchmark proteins used in ROSETTA which achieved only 14% to 94% for the same data. The qualities of the best decoys and the final decoys our theory converges to are also notably better.
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